Figure S1 (Related to Figure 5). Endogenous JIP1 colocalizes with MKP1 but not MKP7 in the axon.
(A) Endogenous JIP1 and MKP7 do not colocalize along the axon. Representative images and linescans of nontransfected DRG neurons immunostained with a mouse monoclonal antibody against JIP1 (green) and a rabbit antibody against MKP7 (red). Scale bar = 2 µm.
(B) Endogenous JIP1 and MKP1 colocalize along the axon. Representative images and linescans of nontransfected DRG neurons immunostained with a mouse monoclonal antibody against JIP1 (green) and a rabbit antibody against MKP1 (red). Scale bar = 5 µm.
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Cell Culture and Transfection
Dorsal root ganglia (DRGs) dissected from adult wild type or transgenic GFP-LC3 mice (Mizushima, 2004) less than 1 year old were treated with 20 U/mL papain, 2 mg/mL collagenase, and 2.4 mg/mL dispase II. Following dissociation with a glass pipette, DRGs were centrifuged through a 20% Percoll gradient (Perlson et al., 2009) , transfected using Amaxa Nucleofector SCN Program 6 (Lonza) and plated on glass cover slips or glass-bottom microwell dishes (FluoroDish, World Precision Instruments) coated with 0.01% poly-L-lysine and 20 µg/mL laminin. DRGs were maintained in F-12 media (Invitrogen) supplemented with 10% FBS, 2 mM Lglutamine, 100 U/mL penicillin, and 100 µg/mL streptomycin.
Immunofluorescence Staining
Cultured DRGs were grown on glass coverslips, fixed with 4% paraformaldehyde, permeabilized with 0.1% Triton X-100, incubated for 1 hour in blocking solution (5% goat serum and 1% BSA), and then incubated with primary antibodies against JIP1 (mouse monoclonal Santa Cruz B-7 or sheep polyclonal R&D Systems), LC3 (mouse monoclonal MBL Japan), MKP7 (rabbit polyclonal Genetex C2C3), and MKP1 (rabbit polyclonal Santa Cruz V-15) followed by incubation with species-specific fluorescently labeled secondary antibodies. For quantification of colocalization, 20-µm kymographs were generated in the mid-axon and puncta with intensity greater than the half-max value was defined as positive for either LC3 or JIP1.
Organelle Purification
Autophagosome-enriched fractions were prepared from wild type adult mouse brains following a previously described three-step protocol (Maday et al., 2012; Stromhaug et al., 1998) . Briefly, for each experiment, four mouse brains were mechanically homogenized and subject to differential centrifugation through Nycodenz then Percoll gradients. BCA assays were performed on resulting fractions to ensure equal loading. Fractions were separated on 7% SDS-PAGE (15% for LC3) and immunoblotted with antibodies directed against LC3 (Abcam), JIP1 (B-7 Santa Cruz), p150
Glued (BD Transduction), and DIC (Chemicon).
Co-immunoprecipitations
Brain homogenates were generated from wild type mice less than one year of age using PHEM buffer (50 mM PIPES, 50 mM HEPES, 1 mM EGTA, 2 mM MgSO 4 ) with protease inhibitors, clarified by centrifugation at ~20,000g for 15 minutes, and used for co-precipitation experiments to examine interactions of endogenous proteins. For mapping studies, COS7 cells were transfected using Fugene6 (Roche) according to manufacturer's instructions and harvested 18 hours later, then lysed in HEM buffer (50mM HEPES, 1mM EDTA, 1mM MgCl 2 ) containing 25mM NaCl, 0.5% Triton X-100, and protease inhibitors. Either brain homogenates or cell lysates were incubated with Protein-G Dynabeads (Invitrogen) and co-immunoprecipitations were performed following manufacturer's instructions using monoclonal antibodies against JIP1 (Santa Cruz B-7), LC3 (MBL Japan), or myc (Invitrogen) as noted. Densitometry quantification was performed using the Gel Analyzer function of ImageJ. All co-immunoprecipitations represent at least two independent experiments.
Recombinant Protein Binding Assay
A GST-tagged JIP1 construct (pGEX 6p-1 -GST-JIP1) was expressed in the BL21 strain of E. coli; GST-JIP1 was purified from the supernatant of E. coli lysates using glutathione Sepharose-4B (GE Healthcare). To remove the GST tag, we incubated glutathione beads containing bound GST-JIP1 for 16 hours at 5°C with PreScission Protease (GST-tagged human rhinovirus 3C protease; GE Healthcare). The resulting flow-through fraction was cleared through fresh glutathione beads to remove any residual cleaved GST, uncleaved GST-JIP1, or PreScission Protease from the untagged JIP1. For binding assays, untagged JIP1 was incubated 30 minutes at room temperature with glutathione beads bound to either purified GST or GST-LC3 (Enzo Life Sciences), washed with GST-PBS and eluted with glutathione following manufacturer's instructions.
In vitro COS7 Lysate Motility Assay
Transfected COS7 cells expressing KHC-head-Halo (KIF5C[1-560]) or KHCHalo were incubated with TMR ligand (Promega) following the manufacturer's instructions. COS7 cells were lysed in P12 buffer (12 mM PIPES, 2 mM MgCl 2 , and 1 mM EGTA, pH 6.8) with 0.1% Triton X-100 and cleared by centrifugation first at 1,000 g and then at 100,000 g. Flow chambers were constructed using two strips of double-sided tape between a slide and a vacuum-cleaned and silanized coverslip and lined with vacuum grease to yield a chamber volume of ~10 µL. Four solutions were flowed sequentially into the chamber and incubated at room temperature for 5 min each: anti-tubulin antibody (Takara Bio Inc.), Pluronic F-127 (50 mg/ml), Taxolstabilized fluorescent microtubules (1:10 labeling ratio of AMCA-labeled tubulin; Cytoskeleton), and COS7 cell lysates in activation buffer (Cai et al., 2007) . For each set of experiments, we conducted at least three independent trials, each with fresh lysate. To minimize variation between chambers, each chamber contained equal amounts of microtubules, KHC-Halo lysate, and total lysate (by adding nontransfected lysate). Multiple videos were acquired for each condition at three frames per second for 1 min at room temperature using an Ultraview Vox spinning disk TIRF system (PerkinElmer) on an inverted Ti microscope (Nikon) with the 100× objective and an ImagEM C9100-13 camera (Hamamatsu Photonics) controlled by Volocity software. Kymographs of microtubules with lengths >10 µm were analyzed for run frequency, which were normalized with respect to microtubule length. Individual runs were measured at the level of each motile particle (i.e., each particle has one run length or net displacement and one speed measurement).
